nAPA 3 HT 0 JI 0rHX, 35, 1, 2001 


yjlK 576.895.121 

<DH3HOJIOrHHECKAH CIIEIJHOHKA B3AHMOOTHOIHEHHH 
MEXtflY TRIAENOPHORUS NODULOSUS (CESTODA) 

H ErO X03HEBAMH - PbIBAMH 

© T. H. H3BeKOBa 

HccjieAOBaHO bjihhhhc 3apaxceHHH ruiepouepicoHflOM T. nodulosus Ha coctohhhc neneHH ero 
npoMe)KyTOHHoro xo35MHa. KpOMe Toro, onpeaejieHO coaepacaHHe BOflbi, 6ejiKa, mioKoreHa, rni0K03bi 
h HHTeHCHBHOCTb ee aKKyMyjumHH BflOJib CTpo6HJibi B3pocjioro T. nodulosus h cnoco6HOCTb napa3HTa 
k raflpojiH3y ocHOBHbix nHmeBbix cy6cTpaTOB. OdcyxaaiOTCfl Bonpocbi B3aHMOOTHomeHHH T. nodu¬ 
losus Ha craziHH njiepouepKOHAa h B3pocjioro nepBa c npoMexyTOHHbiM h OKOHHaTejibHbiM xo3aeBaMH 
Ha opraHH3MeHHOM ypOBHe. 


JleHTOHHbie nepBH pozia Triaenophorus — uinpoKO pacnpocTpaHeHHbie napa3HTbi 
npecHOBo^Hbix pbi6. Ohh oTjiHnaiOTCH cjio^KHbiM uhkjiom pa3BHTHH, KOTopbiH npoTeKaeT 
co cMeHOH OKOHnaTejibHoro h ziByx npoMe^cyTOHHbix xo3aeB, o6HTaiomHX b boahoh cpeae. 
Pa3BHTHe npouepKOH^OB nponcxoanT b nojiocTH Tejia nepBbix npoMexcyTOHHbix xo3aeB — 
BecjiOHorHx panKOB oTpsma Copepoda. Triaenophorus nodulosus HMeeT mnpoKHH Kpyr 
BTopbix npoMe^cyTOHHbix xo3aeB h BCTpenaeTCH b pbi6ax, othochiuhxch k 17 ceMencTBaM. 
rijiepouepKOHAbi b 6ojibuiHHCTBe cjiynaeB jioKajiH3yiOTca b neneHH. HeKOTopbie bh^i 
Triaenophorus npe^cTaBjiaioT cepbe3Hyio onacHocTb ajih pbi6, b paae cjiynaeB Bbi3biBaa Ha 
CTa^HH njiepouepKOHAa MaccoBbie 3a6oneBaHHH h aaxce rn6ejib ueHHbix npoMbicjioBbix 
pbi6, rjiaBHbiM o6pa30M b npyaoBbix xo3HHCTBax (KynepMaH, 1973). B PmShhckom 
B oaoxpaHHJiHme, xa k h bo MHornx apyrnx Bo^oeMax, ochobhbim BTopbiM npoMexcyTOHHbiM 
xo3hhhom T. nodulosus cjiyxcHT oxyHb Perea fluviatilis (KynepMaH, 1973). OKOHnaTejib- 
HbiM xo3hhhom T. nodulosus HBjifleTCH myKa Esox lucius (L.), b KHiueHHHKe KOTopon 
napa3HT 3aBepuiaeT cBoe pa3BHTne. 

IloapoSHo H3yneH xtH3HeHHbiH uhkji T. nodulosus (KynepMaH, 1973), ero yjibTpacT- 
pyKTypa (KynepMaH, 1988, h ap.), HexoTopbie cTopoHbi B3aHMOOTHomeHHH c xo3hhhom 
Ha rncTOJiorHHecKOM ypoBHe (IlpoHHHa, IlpoHHH, 1988). OflHaKo paa BonpocoB ocTaeTca 
HenccjieaoBaHHbiM. Uejibio zjaHHon pa6o™ HBHjiocb H3yneHHe bjihhhhh 3apaxceHna njiepo- 
uepKonaoM Ha cocToaHne neneHH xo3HHHa, a Taxxce cozjepxcaHHH HexoTopbix BemecTB 
B^ojib cTpo6njibi T. nodulosus h cnoco6HocTH napa3HTa k rn,apojiH3y ocHOBHbix nnmeBbix 
cy6cTpaTOB. 


MATEPHAJIbl H METOflbl 

06i>eKTOM nccjieaoBaHHH cjiyxcHJin njiepouepKOHflbi T. nodulosus H3 neneHH ceroneTOK 
oxyHa Perea fluviatilis , B3pocjibie nepBH H3 KHiueHHHKa myxn Esox lucius , neneHb 
ceroneTOK oxyHa h KHiueHHHK myKH Pbi6nHCKoro BozjoxpaHHJinma. Jfnsi nccjieaoBaHHa 
rpaaneHTa coaepxcaHna HexoTopbix BemecTB B^ojib cTpo6njibi B3pocjibix nepBen aejinjin 
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Ha 8 0Tpe3K0B: 1-n OTflen — cmneKc, menica; 2—5-n — C03peBaK)mne nponnoTTHflbi; 
6 — 8-h OTOejibi 3pejibie nporjiOTTH^bi. CoaepacaHne Bo^bi, Oenica, rjiHKoreHa, hhtchchb- 
HOCTb aKKyMyjl^UHH rjIK)K03bI H KOHUeHTpaUHK) reKC03 B TKBH5IX reJlbMHHTa H neneHH 
OKyHa onpe^ejiajiH onncaHHbiMn paHee MeTO^aMH (H3BeKOBa, 1997). IlpoHHOCTb cf)HKcauHH 
Kap6orH,apa3 h npoTea3 Ha SHTepounTax KnmeHHHKa h y rejibMHHTOB, a Taioxe hx 
aKTHBHocTb HCCJie^OBajiH paHee onncaHHbiM MeTO^OM (Ky3bMHHa, 1976; Izvekova e. a., 
1997). B KanecTBe cy6cTpaTOB npn onpe^ejieHHH o6men aMHjiojiHTHnecKOH aKTHBHocTH 
Hcnojib30BajiH 1.8 %-Hbin pacTBop pacTBopHMoro KpaxMajia, a o6men npoTeojiHTHHecKon 
aKTHBHOCTH - 1 %-HbIH paCTBOp Ka3eHHa. 

Pe3yjibTaTbi o6pa6oTaHbi CTaTHCTnnecKH c ncnojib30BaHHeM xpHTepna C/rbiofleHTa 
(p < 0.05). 


PE3YJIbTATbI 

B/iHHHHe 3apaxeHH5i T.nodulo sus Ha HexoTopbie noKa3aTejiH ne- 
h e hh cerojieTOK o k y hh. Ebmo HCCjieTOBaHO coaepxaHne rjnoK03bi, nwKoreHa h 
Bjia^KHbiH Bee neneHH y 3apa>xeHHbix h He3apa>xeHHbix T, nodulosus cerojieTOK oxyHfl 
(Ta6ji. 1) (Ta6ji. 1). H3 nojiyneHHbix aaHHbix bh^ho, hto 3apa>xeHHe nnepouepKonaaMH 
T. nodulosus cymecTBeHHO BjinaeT Ha coctoahhc neneHH xo3HHHa (Ta6ji. 1). Tax, HHBa3Hfl 
Bbi3biBaeT yBejiHneHHe BjiaacHoro Beca neneHH cerojieTOK Ha 42 %, hto, bo3mo>kho, 
aBjiaeTca aflanTauHOHHo-KOMneHcaTopHbiM MexaHH3MOM b otbct Ha 3apaaceHHe. B to ace 
BpeMa ycTaHOBjieHo CHnaceHne coaepacaHna nnK)K03bi h rjiHKoreHa b neneHH sapaaceHHoro 
oxyHa no cpaBHeHHio c He3apaaceHHbiM. Ilpn stom co^epacaHHe rjnoK03bi CHHacaeTca Ha 
42%, a rjiHKoreHa — Ha 34 % (Ta6n. 1). H3MeHeHne noKa3aTejien ynneBo^Horo oOMeHa 
MOryT CBHfleTeJlbCTBOBaTb 06 HHTeHCHBHOM HCn0Jlb30BaHHH yrjieBOAOB B OpraHH3Me pbl6 
JXJin nOBblllieHHa aKTHBHOCTH 3aiUHTHbIX CHCTeM. 

Co^epacaHHe pa3JiHHHbix BemecTB b a o ji b CTpo6njibi T. nodulosus. 
B CBA3H C M0pc}30C}3H3H0JI0rHHeCK0H HeOflHOpOflHOCTbK) JieHTOHHblX HepBeH 6bIJ10 HCCJieflO- 
BaHO coaepacaHne pa3JiHHHbix BemecTB B^ojib CTpoOnjibi T. nodulosus . Ilpn stom ycTaHOB- 
jieHO, hto co^epacaHHe boam b CTpoOnne rejibMHHTa cymecTBeHHo He H3MeHaeTca Ha 
npoTaaceHHH Been AJiHHbi nepBa h KOJieOjieTca ot 0.590 ±0.016 ao 0.690 ± 0.013 Mr/Mr 
(pnc. 1). 

rjiK)K03a aBjiaeTca ocHOBHbiM MOHocaxapn^OM, H3 KOToporo uecTO^bi nojiynaiOT 
SHeprnio, h e^HHCTBeHHbiM MOHoeaxapn^OM, cnyacamHM j\nn CHHTe3a rjiHKoreHa y MHornx 
BHflOB UeCTOXl. B CB5I3H C 3THM 6bIJ10 Onpe^eJieHO CO^ep^KaHHe I7IK)K03bI H HHTeHCHBHOCTb 
ee aKKyMyjiauHH b pa3JiHHHbix ynacTKax CTpoOnjibi T. nodulosus (pnc. 1). Ilpn stom aaHHbie 
no coaepacaHHK) nnoK03bi npnBe^eHbi jxnn 1 —5-ro oxaejiOB (cKonexc, inenKa, co3peBaio- 
mne npornoTTH^bi), a no a6cop6unn nniOK03bi — j\nn 1 —3-ro oTaenoB, nocKOJibxy b 
33AHHX 6onee 3penbix OTaenax nojiyneHHbie noKa3aTejin cnjibHO KoneOanncb, 3aTpyaHaa 
HHTepnpeTauHK) pe3yjibTaTOB. 


Ta6/iHua 1 

Bjihhhhc 3apaaceHH5i T. nodulosus Ha xapaKTepncTHKH neneHH 
cerojieTOK oicyHfl 


Table 1. The influence of T. nodulosus infection on characteristics 
of the liver in juvenile perches 


FIoKa3aTe;ib 

FleHeHb He3apaxeHHaa 

FleHeHb, 3apaaceHHa*[ 
njiepouepKonaaMH 

T. nodulosus 

DiK)K03a, yeji. e^. 

11.97 ±0.99 

6.97 ±0.63 

T^HKoreH, Mr/Mr 

0.030 ±0.01 

0.02 ±0.001 

BjiaacHbiH Bee, Mr 

43.56 ±3.35 

61.9 ±4.44 
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Phc. 1. CoaepxaHHe boam, rjiK)K03bi h HHTeHCHBHOCTb ee aKKyMyjumHH BAOJib ctpo6ham T. nodulosus. 

no och a6cuKcc — oxaejibi HepB«; jieBaji ocb op^MHaT — coaepxaHHe rjuoK03bi h HHTeHCHBHOCTb ee aKKyMy- 
jihuhh, MMOJ!b; npaBaa ocb opaHHaT — coaepxaHMe Bo^bi, mt/mt; 1 — Boaa; 2 — rjnoK03a; 3 — HHTeHCHBHOCTb 

aKKyMyjiHUMM nuoK03bi. 

Fig. 1. Contents of water, glucose and rate of its accumulation along the strobilae of T. nodulosus. 


IlpoBefleHHbie HCCAeAOBaHHA noica3ajiH, hto coAepxcaHHe rjnoK03bi b CTpoOnAe T. no¬ 
dulosus noHHacaeTca ot nepeAHHx otacaob k 3aAHeMy (pnc. 1). Flpn onpe^ejieHHH 
a6cop6uHH rjnoK03bi y T. nodulosus HanGojibuiaa HHTeHCHBHOCTb aKKyMyji^uHH oOHapy- 
xceHa b 1-m OT^ejie, coAepxcameM ckojickc h meitKy (7.63 ± 1.08 MMOJib), TAe OTMeneHO 
ee npoTHBorpaaneHTHoe HaKonjieHHe. B CAeAyiomHX oxaejiax HaOAioAaeTCA AOCTOBepHoe 
CHHXceHHe 3 toto noKa3aTeAA a o 3.27 ± 1.27 MMOJib (pnc. 1). 

Onpe^ejieHHe coAepxcaHHA Oejixa h niHKoreHa BAOAb CTpoOnjibi T. nodulosus (pnc. 2) 
noKa3ajio, hto koahhcctbo Oejixa bo Bcex OT^enax CTpoOnAbi T. nodulosus npHMepHO 
o^HHaKOBO b KOJieOjieTCH ot 0.042 ± 0.012 ao 0.069 ± 0.011 mt/mt. CoAepxcaHHe rjiHKoreHa 
BAOJib CTpoOnAbi reAbMHHTa AOCTOBepHo yBeAHHHBaeTC^ ot 1-ro ao 8-ro otaca a — ot 
0.055 ± 0.015 mt/mt b 1-m OTAeAe ao 0.110 ± 0.001 mt/mt — b 8-m (pnc. 2). 

Thapoah 3 6 e a k o b h y ta e b o a o b Ha n h me b ap h TeA b h o-Tp a h c nopT- 
Hbix noBepxHOCTAx myKH h T. nodulosus. JXnsi HCCAeAOBaHHA THApoAH3a 
6eAKOB h yrAeBOAOB Ha SHTepouHTax KHuieHHHKa myKH h y reAbMHHTOB ncnoAb30BaH 
MeTOA nocAeAOBaTeAbHOH AecopOunn c£)epMeHTOB c nHmeBapHTeAbHO-TpaHcnopTHbix no- 
BepxHOCTen (Ky3bMHHa, 1976). Oh no3BOAxeT AH^epeHunpoBaTb noAOCTHoe h MeMOpaH- 
Hoe nnmeBapeHHe, AaeT KOAHHecTBeHHyio h KanecTBeHHyio ero oueHKH b ycBoeHHH nniim 
y AeHTOHHbIX HepBeH H HX X035ieB. 

ripn HCCAeAOBaHHH Aecop6ijHH npoTeHHa3 c nHmeBapHTeAbHO-TpaHcnopTHbix noBepx- 
HOCTen KHiueHHHKa myKH h T. nodulosus ycTaHOBAeHO, hto KOAHHecTBO AecopOnpyeMbix 
cJ)paKUHH, noAynaeMbix c noBepxHOCTH reAbMHHTa, MeHbme, neM c npenapaTa KnmenHHKa 
myKH, OAHaKo aKTHBHocTb AerKo AecopOnpyeMbix c{)paKUHH, OTpaxcaiomux aKTHBHocTb 
noAOCTHbix (J)epMeHTOB xo3AHHa, y napa3HTOB Bbime. B OTAHHHe ot KHiueHHHKa pbi6 y 
uecTOA ocHOBHaa aoaa aKTHBHOCTH npoTeHHa3 npnxoAHTCA Ha Aenco AecopOnpyeMbie 
cJ)paKUHH. TaK, y myKH OHa cocTaBAaeT 32 %, a y T. nodulosus — okoao 90 % ot cyMMbi 
aKTHBHOCTen Bcex cj)paKUHH (Ta6A. 2). Ecah y nepBen ocHOBHaa npoTeoAHTHnecKaa 
aKTHBHocTb cocpeAOToneHa b actko AecopOnpyeMbix cJ)paKUHAX, to b KnmeHHHKe myKH 
OHa pacnpeAeAeHa MexcAy cJ)paKUHAMH AOCTaTOHHO paBHOMepHO. B to xce BpeMx npoTeo- 
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Phc. 2. CoflepxaHHe rjiHKoreHa h 6e;iKa Baojib CTpo6HJibi T. nodulosus. 

Flo och a 6 cuMcc — oxaejibi wepBa; no och opaMHaT — coaepxaHHe mmcoreHa m 6 eaKa, Mr/Mr; 1 — rciHKoreH; 2 — 

6e/ioK. 

Fig. 2. Contents of glycogen and protein along the strobilae of T. nodulosus. 


/IHTHHeCKafl aKTHBHOCTb TOMOreHaTa CJIH3HCTOH KHUJeHHHKa (C^paKUHH O B 7 pa3 npeBbl- 
inaeT TaKOByio roMoreHaTa uecToa. ripoHHOCTb c})HKcauHH npoTeHHa3 Ha nnmeBapHTeabHo- 
TpaHcnopTHOH noBepxHocTH KHLueHHHKa myxH Bbime, neM Ha TeryMeHTe uecToa. 

ripH HCCJie/tOBaHHH aHHaMHKH AeCOp6UHH aMHJIOJIHTHHeCKHX (J)epMeHTOB C nHLUeBapH- 
TejibHO-TpaHcnopTHbix noBepxHOCTeH myKH h T. nodulosus noayneHO 6oabLue c})epMeHTa- 
THBHO-aKTHBHblX c})paKUHH, HeM J\Jl% o6meH npOTeOJIHTHHeCKOH aKTHBHOCTH. YCTaHOBJieHO 
CHH^eHHe ee y myKH c cfjpaKUHH fl 2 ao cJjpaKUHH flg. Y reabMHHTOB Taxxce nponcxoanT 
CHH^eHHe aKTHBHOCTH cfjpaKUHH b paay —flg, OAHaKO oho 6oaee naaBHoe (Ta6a. 2). 
Eoabmaa aoaa aKTHBHOCTH Kap6ornapa3 OTMenaeTca b roMoreHaTe h cocTaBaaeT 31 % y 
xo3HHHa h 25 % — y napa3HTa. 06maa aMHaoaHTHHecKan aKTHBHOCTb roMoreHaTa 
cjih3hctoh KHUJeHHHKa b 1.5 pa3a Bbiuie TaKOBoil roMoreHaTa uecToa. JlerKo aecop6npy- 
eMbie cJjpaKUHH fl 1 h fl 2 cocTaBasnoT 27 h 34 % cootbctctbchho. 


OBCYXCIEHHE 

IlnepouepKOHflbi T. nodulosus npeacTaBaaiOT cepbe3Hyio onacHOCTb ana Moaoan pbi6, 
b nacTHOCTH OKyHH. Ohh jiOKajiH3yK)TCH b neneHH, rae nponcxoanT HHKancyaauHH 
napa3HTa nyTeM pa3pacTaHHH coeanHHTeabHOH tkbhh BOKpyr Hero. 06pa30BaHHe Kancy- 
jibi — CBoeo6pa3Haa 3aujHTHafl peaKuna xo3HHHa Ha BHeapeHne napa3HTa (KynepMaH, 
1973). no aaHHbiM HeKOTopbix aBTopoB, oTBeTHaa peaKuna xo3aeB HMeeT np^Myio, ho He 
nponopUHOHaJJbHyK) CB5I3b C HHTeHCHBHOCTbK) HHBa3HH. DpH 3TOM, HeM MeHee CneUHCj)HHeH 
napa3HT aaa onpeaeaeHHoro BHaa xo3HHHa, TeM 6oaee cnabHbie naToaornnecKHe H3MeHe- 
HHfl OH BbI3bIBaeT aaxce npH HH3KOH HHTeHCHBHOCTH HHBa3HH (npOHHHa, npOHHH, 1988). 
Eaaroaapa bhcokoh aKTHBHOCTH ctchok Kancyabi, o6pa3yiomeHCfl BOKpyr napa3HTa b 
neneHH xo3HHHa, h oSnaHio KannaaapoB OHa nrpaeT poab noaynpoHHuaeMOH «o6oaoHKH», 
KOTopaa, c oaHoil cTopoHbi, o6ecnenHBaeT 6aaronpHHTHbie ycaoBHfl aaa nHTaHHH, pocTa 
h pa3BHTHH napa3HTa, a c apyroil — HaaeacHO 3amnmaeT ot ero B03aencTBHH TKaHH 
xo3HHHa (KynepMaH, 1973). OrpHuaTeabHoe BanaHne 3apaaceHHfl naepouepKonaaMH 
T. nodulosus Ha opraHH3M xo3HHHa, BbiaBaeHHoe b Hamnx SKcnepHMeHTax, OTMenaaocb h 
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Ta6jinua 2 

OepMeHTaTUBHaa axTHBHocTb cJjpaKUHH, tfecop6npoBaHHbix c nHmeBapHTe^bHO-TpaHcnopTHbix 
noBepxHocTeft xnuieHHHxa myxn H T. nodulosus (MKMOJib/r • mhh) 

Table 2. The enzyme activity of fractions desorbed from digestive-transport surfaces 


of the pike’s intestine and T. nodulosus (in mkmol/g • min) 

X03HHH 

(PpaKUHH 

Hi 

JXi 

JXi 

JX< 

JXs 

Lilyxa 

T. nodulosus 

06man npoTeojiHTM 

0.043 ±0.008 0.041 ±0.014 

0.161 ±0.005 0.037 ±0.008 

necxan axTUBHOc 

0.035 ±0.014 

0.012 ±0.005 

:Tb 

0.036 ±0.014 

0.004 ± 0.002 

0.035 ±0.014 


06maa aMHJiojiHTHHecKafl axTHBHocTb 


Lilyxa 

0.023 ±0.01 

0.047 ±0.01 

0.035 ±0.001 

0.022 ±0.01 

0.023 ±0.01 

T. nodulosus 

0.038 ±0.01 

0.033 ±0.01 

0.020 ±0.005 

0.023 ±0.01 

0.010 ±0.003 


T a 6 ji n u a 2 (npodoADtcenue) 


X03HHH 

CppaKlXHH 

JX 6 

JXi 

JXs 

r 


06maa npoTeojinTHHecxan axTHBHocTb 


Lilyxa 

T. nodulosus 

0.026 ±0.015 



0.049 ± 0.026 
0.007 ± 0.002 


Obmafl aMHJIOJIHTHHeCKaH aXTHBHOCTb 


lilyxa 

T. nodulosus 

0.015 ±0.001 

0.01 ±0.003 

0.005 ±0.001 
0.016 ±0.001 

0.005 ±0.001 
0.003 ±0.001 

0.08 ±0.02 

0.052 ±0.001 


ApyrHMH aBTopaMH. TaK, b o^hoh H3 pa 6 oT 3a ochobhoh noKa3aTejib CTeneHH nopaxceHna 
oxyHen npHHHMajiocb npoueHTHoe cooTHomeHHe Beca napa3HTOB h Beca neneHH. 3tot 
noKa3aTejib y 3apaxceHHbix oxyHen xojieSajica ot 3 ao 60 %. Y 3apaxceHHbix oxyHen 
BbWBjieHO Taxxce yMeHbineHne xojwnecTBa spnTpounTOB h yBejinneHne xonnHecTBa Jien- 
kouhtob (KynepMaH, 1973). Ilapa3HTHpoBaHHe T. nodulosus b neneHn pbi 6 (myxa, OMyjib, 
xapnyc) Bbi3biBajio ncTOHneHne, c^parMeHTaunio h Hexpo3 OTflejibHbix ynacTXOB ee CTpoMbi 
(Cn,aopoB h Ap., 1989). no AaHHbiM apyrnx aBTopoB, H3MeHeHHH b neneHH BbipaxceHbi 
cjia 6 o h CB^3aHbi b ochobhom c noBpexcAeHHeM n BbiTecHeHneM KjieTOK napeHXHMbi npn 
npOHHKHOBeHHH nJiepOUepXOnflOB H ^)OpMHpOBaHHH Kancyjl. npH HaJIHHHH CC}X)pMHpOBaH- 
Hbix Kancyji Boxpyr njiepouepxon/tOB b renaTOUHTax He Ha 6 jno,aaeTCfl rncTOMopc}x).norn- 
HecKHx h, oneBHAHO, c{)yHKUHOHajibHbix HapymeHHH, Tax xa k co^epxcaHne PHK, 6 ejixa h 
rjiHXoreHa b nHBa3npoBaHHon neneHH 6jih3xo x HopMe (npoHHHa, npoHHH, 1988). 
npoTHBopenwe c no^yneHHbiMH hbmh ^aHHbiMH no coflepxcaHnio mHxoreHa b neneHn 
3apax<eHHoro oxyHfl CBsnaHO c npnMeHeHneM pa3JWHHbix MeTO^OB, b HameM cnynae — sto 
xojiHHecTBeHHbin MeTOfl, a b npe^bi^yLueM — xanecTBeHHbin (rncTOxnMnHecxnn). no 
MHeHHK) 3THX BBTOpOB, HeGoJIbLHHe H3MeHeHH^ B neHeHH, B03HHXai0mHe npn HHXancyjlH- 
unn njiepouepxoHAOB, CBsnaHbi b ochobhom c MexaHnnecxnM noBpexcaeHneM TxaHen 
opraHa. Taxon xapaxTep peaxunn TxaHen xo 35 WHa b otbct Ha HHBa3nio CBn^eTejibCTByeT 
06 OTHOCHTeJIbHOM paBHOBeCHH B paCCMaTpHBaeMbIX napa3HT0-X03HHHHbIX CHCTeMaX H o 
B3anMHon a^anTaunn napa3HTa n xo3anHa (JIoraneB, npoHHHa, 1975). B to xce BpeMfl 
OTMeneHO HexoTopoe CHnxceHne Maccbi Tejia y oxyHfl, 3apaxceHHoro njiepouepxon,aaMn 
T. nodulosus , a Taxxce 3a6ojieBaHne n rn 6 ejib MO/io,an pbi 6 ot TpneHO$opo3a, hto 
CBH3biBaeTCH c 6 ojibmen naToreHHOCTbio rejibMHHTa a/ia Mjiafliunx B03pacT0B (npoHHHa, 
npOHHH, 1988). 
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HaOmonaeTCfl pa3nnHHbin ypoBeHb B3anMHon ananTaunn T. nodulosus c pa3HbiMH 
nonyjiHUHHMH oxyHfl, hto onpeAenaeTca oco6eHHocTHMH unpxynflunH renbMHHTa b koh- 
KpeTHblX 3KOCHCTeMaX. no MHeHHK) HeKOTOpbIX aBTOpOB, 3TO oG'bflCHfleT npOTHBOpeHH- 
BocTb AaHHbix o ero naToreHHocTn j\nn oxyHH, oOnTaiomero b pa3Hbix BOAoeMax. 

llonaaaH b opraHH3M oxoHnaTenbHoro xo35WHa, nepBH 6bicTpo pacnyr h pa3BHBaiOTC5i. 
B npouecce npeBpameHna nnepouepxonAa bo B3pocnyK) oco6b nponcxoAHT cymecTBeHHaa 
Mop4)oc|)yHKUHOHajibHaH nepecTponxa, conpoBOxc^aiomaHCH axTHBHbiM poctom nepBen, hx 
CTpo6HJIHUHeH, nOHBJieHHeM xopoiuo pa3BHTOH nOJIOBOH CHCTeMbI H MaCCOBbIM (J)OpMHpO- 
BaHneM hhu. 3to Tpe6yeT cymecTBeHHoro ycnneHna Tpoc^nnecxon (jDyHKunn noxpoBHbix 
TxaHen, hto npHBOAHT k H3MeHeHHHM hx CTpyKTypbi (KynepMaH, 1988). 

Eojiee MOJio^bie npornoTTHAbi HaxoAflTca b nepeAHeM OTAene, b 6ojiee CTapbix nponc- 
xoaht opraHoreHe3 h b 3aAHeM OTAene HacTynaeT nonoBoe C03peBaHHe. B noJiHOCTbio 
C03peBuiHx CTpo6HJiax HMeeT MecTO B03pacTH0H rpa^neHT ot Monoflbix TKaHen b OTAene 
inenxn ao cTapeiomnx TKaHen 3aAHnx 3penbix npornoTHA (Pappas e. a., 1983). nonyneH- 
Hbie HaMn AaHHbie no coAepxcaHnio pa3nnnHbix BemecTB b cTpoOnne T. nodulosus corna- 
CyiOTCfl C 3THMH npeACTaBAeHHHMH. 

PaHee noAoOHoe nccneAOBaHne 6bino HaMn npoBe^eHO Ha uecTOAe Eubothrium rugo- 
sum , o6nTaK)men b KnmeHHHKe HannMa. llosTOMy npeACTaBnaeTCfl HHTepecHbiM cpaBHHTb 
pe3yjibTaTbi HacToamero nccneAOBaHHH c aHajiornHHbiMn AaHHbiMn, nonyneHHbiMH Ana 
E. rugosum. llpn stom oxa3anocb, hto 3HaneHH5i coAepxcaHnn BOAbi y T. nodulosus oneHb 
6 ah3kh TaKOBbiM, noAyneHHbiM Ann E. rugosum (H3BeKOBa, 1997). TpyAHOCTn b nonyneHnn 
n HHTepnpeTaunn AaHHbix no coAepxcaHnio rni0K03bi n HHTeHCHBHOCTn ee axxyMynflunH 
b 3peAbix OTAenax CTpo6nAbi oTMenaioT n Apyrne aBTopbi. Tax, h3bcctho, hto Ha 
TpaHcnopTHbie xapaxTepncTHKH 0Ka3biBaK)T BnnHHne B03pacT renbMHHTa, hhcao napa3HTOB 
b xo3HHHe n B03pacT xo3HHHa (Henderson, 1977). noxa3aHo Taxxce, hto 3peAbie npornoT- 
THAbi He AaiOT BOcnpon3BOAHMbix AaHHbix no TpaHcnopTy (Pappas, Read, 1975). CHnxceHne 
coAepxcaHHH rni0K03bi b CTpo6nne T. nodulosus cornacyeTca c nonyneHHbiMH paHee 
AaHHbiMn (H3BexoBa, 1989). HexoTopbie pa3nnnn5i b uncJjpoBbix 3HaneHHHX o6t>hchhk)tch 
6onee apo6hmm AeneHneM CTpo6nAbi b nocneAHnx onbiTax no cpaBHeHnio c npeAbiAymnMH 
n pa3AHHHbiM B03pacT0M nepBen (b npeAbmymen pa6oTe ncnoAb30BaHbi 6onee 3penbie 
reAbMHHTbi). yMeHbuieHne coAepxcaHna rmoxo3bi ot nepeAHero OTAena k 3aAHeMy noxa- 
3aH0 Taxxce n y E. rugosum (H3BexoBa, 1997). CymecTBOBaHne rpaAneHTa coAepxcaHna 
nomomeHnj! rni0K03bi, oOHapyxceHHoe y T. nodulosus, OTMenaeTca n y Hymenolepis 
diminuta , o6nTaiomero b KnmeHHHKe xpbic. B CTpoOnne stoto BHAa oOHapyxceHo yMeHb- 
rneHne coAepxcaHna rmoxo3bi ot nepeAHero xoHija k 3aAHeMy (Cornford, 1990), a Taxxce 
6onee HHTeHcnBHoe nornomeHne rmoxo3bi b nepeAHeM Heco3peBuieM OTAene CTpoOnnbi n 
yMeHbuieHne HHTeHCHBHOCTn stoto npouecca b cpeAHeM, ocoOeHHo b 3aAHeM nonoB03pe- 
aom OTAene (Cyr e. a., 1983). HaxonneHne rmoxo3bi npoTHB KOHueHTpaunoHHoro rpaAH- 
eHTa b 1-m OTAene T. nodulosus CBHAeTeAbCTByeT o cymecTBOBaHnn cncTeMbi axTnBHoro 
TpaHcnopTa Ana nornomeHHH 3Toro MOHOMepa. 

llpn conocTaBAeHnn coAepxcaHna 6enxa y T. nodulosus c nonyneHHbiMH paHee aHano- 
rnHHbiMn AaHHbiMn no E. rugosum BaxHo OTMeTHTb, hto y E. rugosum H3 xnmeHHHKa 
HannMa conepxcaHne 6enxa HaxoAHTca Ha TaxoM xe ypoBHe (H3BexoBa, 1997). OAHaxo b 
OTnnnne ot E. rugosum y T. nodulosus He OTMeneHo 6onee Bbicoxoe conepxcaHne 6enxa b 
nepeAHnx OTAenax. 

YBennHeHne coAepxcaHHH 3anacHoro yrneBOAa — rnnxoreHa BAonb cTpoOnnbi T. nodu¬ 
losus n OAHOBpeMeHHoe noHnxceHne coAepxcaHnn rmoxo3bi b txbhhx MOxceT CBHAeTenb- 
CTBOBaTb o BxniOHeHtin rmoxo3bi b npoueccbi cnHTe3a, CBH3aHHbie c c})opMnpoBaHneM 
roHaA. B nnTepaType BCTpenaiOTca CBeAeHna o x on nnecTBeHHOM coAepxcaHnn rnnxoreHa 
y nnepouepxoHAOB n B3pocnbix T. nodulosus (CTpaxcHnx, 1987; flaBbiAOB, KypoBCxaa, 
1991). OAHaxo cpaBHeHne sthx 3HaneHnn c nonyneHHbiMH b Hauinx nccnenoBaHnax 
3aTpyAHHTenbH0 b cnny pa3nnnnH MeTOAnnecxnx noAxoAOB. IlpnBeAeHHbie yxa3aHHbiMn 
aBTopaMn CBeAeHHH xacaioTcn renbMHHTa b uenoM, 6e3 yneTa rpaAneHTa coAepxcaHna 
rnnxoreHa BAonb CTpoOnnbi. OAHaxo 3th aBTopbi Taxxce oTMenaiOT yMeHbuieHne coAepxca- 
hhh rnnxoreHa b cbh3h c c{)n3nonornHecKnMn pnTMaMn renbMHHTOB, b nacTHOCTn cpoxaMn 
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co3peBaHHfl h npo^yKUHen hhu (fiaBbmoB, KypoBCxaa, 1991). nojiyneHHbie MaTepnajibi no 
coaepacaHHK) rjiHKoreHa y T. nodulosus cornacyiOTCfl co CBejjeHHflMH o ero cojjepxcaHHH b 
CTpo 6 njie E. rugosum (H3BexoBa, 1997) h jjaHHbiMH jjpyrnx aBTopoB, noKa 3 aBiiiHMH, hto 
y nccjie^OBaHHbix hmh bh^ob uecToj* cojjepxcaHHe rjiHKoreHa 6 ojibuie b 3pejibix npornoT- 
THjjax, neM b He 3 pejibix h rpaBHjjHbix (Tayal, Premvati, 1982; Vinayakam, 1984). Pa 3 JiHHH 5 i 
b aHajiornHHbix noxa 3 aTejuix jxnn T. nodulosus h E. rugosum MoryT 6 biTb CB 5 i 3 aHbi c 
BHJJOBblMH OCOGeHHOCTHMH, XaCaiOmHMHCfl MOp4)OJIOrHH, XapaKTepa )KH3HeHHbIX UHKJIOB, 
CTeneHH 3pejiocTH, cxopocTH co3peBaHHH, pa3JiHHHH b cnoco 6 ax nojmepxcaHHfl bojjho- 
coneBoro o 6 MeHa. Tax, h3bcctho, hto oG’beMHafl peryjrauHfl y T. nodulosus ocymecTBjifleTCfl 
6 jiaro,aapfl H3MeHeHHK) o 6 i>eMOB xneTOx TeryMeHTa, ay E. rugosum — MexcxjieTOHHbix 
npocTpaHCTB. TeryMeHTajibHbie xjieTxn nocjieflHero b MeHbuieH CTeneHH npoHHuaeMbi jyifl 
BOjjbi h cojien, neM y T. nodulosus (KynepMaH, 1988). 

06cy>K,aa5i aecopGuHOHHbie xapaxTepncTHxn, nojiyneHHbie jxnn HCCJiejjOBaHHbix rejib- 
mhhtob, cneAyeT otmcthtb, hto 6 ojiee Bbicoxaa axTHBHOCTb jierxo jjecopOnpyeMbix 
4)paKUHH y T. nodulosus moxcct o 6 T> 5 iCH 5 iTbC 5 i oco6chhocthmh MopcjjojiorHH 3Toro BHjja h, 
bo3moxcho, Gojibinen njiomajjbio noBepxHOCTH ero TeryMeHTa, npnxo^meHCH Ha ejjHHHuy 
Maccbi no cpaBHeHHK) c noBepxHOCTbio cjih3hctoh KnmeHHHKa myxn. 3HaHHTejibHaa 
axTHBHOCTb jierKO jjecopOnpyeMbix cjjpaxuHH y T. nodulosus CBn^eTejibCTByeT o OojibiuoH 
aacop 6 unoHHOH eMX 0 CTH TeryMeHTa nepBen. PaHee onncaHbi aecopOunoHHbie xapaxTe- 
pncTHxn jyia HajiHMa h E. rugosum (Izvekovae. a., 1997). HexoTopbie pa 3 JiHHH 5 i b 
pacnpeaejieHHH h 3HaneHHHX c{)epMeHTaTHBHOH axTHBHOCTH no c^paxunaM y nap HajiHM — 

E. rUgOSUm H Uiyxa - T. noduloSUS o6t>5ICH5IK)TC5I BHflOBblMH OCo6eHHOCT5IMH CTpoeHHH 

nnmeBapHTejibHO-TpaHcnopTHbix noBepxHOCTen pbi6 h uecTOji h CBHjjeTejibCTByioT o 
3aBHCHMOCTH CnOCo6HOCTH X rHJ*pOJIH3y napa3HTOB OT c|)epMeHTaTHBHOH axTHBHOCTH 
X03HeB. 

TaxHM o6pa30M, b pe3yjibTaTe npoBejieHHbix nccjiejiOBaHHH nojiyneHbi HOBbie jiaHHbie, 
jjonojiHfliomHe npejicTaBJieHHH o cjjyHxunoHHpoBaHHH T. nodulosus Ha CTajwn njiepouep- 
xonjia h B3pocjioro nepBfl, ero B3anMOOTHOiiieHH5ix c npoMexcyTOHHbiM h oxoHHaTejibHbiM 
xo3^eBaMH Ha opraHH3MeHHOM ypoBHe. Cyjifl no pe3yjibTaTaM HacToamero nccjiejjOBaHHfl 
h jiHTepaTypHbiM jiaHHbiM (KynepMaH, 1973; FIpoHHHa, PIpoHHH, 1988), T. nodulosus Ha 
CTa^HH njiepouepxoH^a Bbi3biBaeT cymecTBeHHbie H3MeHeHHfl b neneHH oxyHfl, hto npn 
HHTeHCHBHOH HHBa3HH MOXCeT npHBeCTH X m6eJIH MOJIOAH. B TO xce BpeMH Ha6jHO ( aeHHH B 
nojieBbix ycnoBHHX CBHjieTejibCTByiOT o tom, hto jiaxce cnjibHaa HHBa3H5i myxn T. nodulosus 
Cao 200 napa3HTOB b ojihoh pbi6e) He TOJibxo He Bbi3biBaeT rn6ejiH pbi6, ho jiaxce 3aMeTHoro 
hx HCTomeHHH. CjiaOaa BnpyjieHTHOCTb T. nodulosus no OTHomeHHio x myxe MoxceT 
cnyxcHTb npH3HaxoM paBHOBecHfl jjaBHO cnoxcHBuieHCH c6ajiaHcnpoBaHHOH cncTeMbi xo3h- 
hh— napa3HT (KynepMaH, 1973). O TecHbix h c6ajiaHcnpoBaHHbix napa3HTO-xo3HHHHbix 
OTHomeHHHx B3pocjibix nepBen h pbi6 CBH,aeTejibCTByK)T Taxxce nojiyneHHbie HaMH jjaHHbie 
no ^HHaMHxe jjecopOuHH cjjepMeHTOB c TeryMeHTa T. nodulosus. 3th pe3yjibTaTbi no^TBep- 
XC^aiOT B03M0)XH0CTb OCymeCTBJieHHfl 3aXJIK)HHTejlbHbIX 3TanOB rHApOJIH3a OejIXOB H 
ymeBOflOB Ha noBepxHOCTH rejibMHHTOB c ynacrneM npoueccoB MeMOpaHHoro nnmeBape- 
hha h CBHfleTejibCTByioT o cnocoOHOCTH nepBen aucopOnpoBaTb n ncnojib30BaTb c})epMeHTbi 
xo3HHHa. HepBH oOjiauaiOT MeHbuien a,acop6uHOHHOH cnocoOHOCTbio no cpaBHeHHK) c 
XHUieHHHXaMH HX X035ieB, OUHaXO XOMneHCHpyiOT 3TO 3a CHeT pa3BHTH5I 3$C})eXTHBHbIX 

cncTeM TpaHcnopTa (Izvekova e. a., 1997). 

nojiyneHHbie HaMH xapaxTepncTHxn HexoTopbix 45H3HOJiorHHecxnx npoueccoB, npoTe- 
xaiomnx npn cjDyHxunoHHpoBaHHH njiepouepxoH^OB h B3pocjibix T. nodulosus , a Taxxce 
jiHTepaTypHbie ^aHHbie no nccjieflOBaHHK) naTOMop^ojiorHHecxnx acnexTOB B3anMOOTHO- 
uieHHH b cncTeMax uecTO^bi—pbi 6 bi no.aTBepxc.aaioT o 6 mee nonoxceHne 06 hx 3aBH- 
CHMOCTH OT XUlHTeJIbHOCTH COBMeCTHOH 3BOJHOUHH napTHepOB B napa3HT0-X03HHHHbIX 
cncTeMax. npn cOanaHcnpoBaHHOCTH othouichhh b cncTeMe napa3HT— xo3hhh nacTOTa 
BCTpenaeMOCTH rejibMHHTa y xo3HHHa, xax npaBHJio, Bbicoxa, a ero naToreHHOCTb mhhh- 
MajibHa (FIpoHHHa, PIpoHHH, 1988). 

Pa 6 oTa nojmepxcaHa rpaHTOM POOH 96-04-49080. 
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PHYSIOLOGICAL SPECIFICITY OF RELATIONSHIPS BETWEEN TRIAENOPHORUS 
NODULOSUS (CESTODA) AND ITS FISH HOSTS 

G. I. Izvekova 

Key words : Triaenophorus nodulosus , plerocercoid, fish hosts, glucose accumulation, carbohydrate 
hydrolysis, host-parasite relationships. 


SUMMARY 

The influence of the T. nodulosus plerocercoid invasion on the liver of the intermediate fish 
hosts (perch) was studied. The water, protein, glycogen and glucose contents was examined in adult 
worms inhabiting the intestine of definitive hosts (pike), the rate of glucose accumulation along the 
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strobile of parasite and an ability of adult worms to hydrolyze the main nutrients was also investigated. 
As a result of the plerocercoid infection, the glucose and glycogen contents in the liver of perch 
juveniles decreased, while the wet weight of liver increased. It was found, that the water and protein 
contents from the anterior to posterior section of strobile in T. nodulosus adults was not significantly 
different, while the glucose contents and the rate of its accumulation decreased. The data confirming 
the possibility to realize the final stages of protein and carbohydrate hydrolisis with the participation 
of membrane digestion on the surface of helminths and proving the ability of cestodes. The problems 
of relations of T. nodulosus with intermediate and definitive hosts at the level of the whole organisms 
are discussed. 
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